JP,06-061828,A 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
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CLAIMS 



[Claim(s)] 

[Claim 1] The output circuit characterized by having the 1st, 2nd, and 3rd switching elements 
each other connected to the serial between the DC power supplies from which an electrical- 
potential-difference value differs, and the output terminal connected with said 1st [ the ] at the 
node of the 2nd switching element. 

[Claim 2] The output circuit characterized by having the 1st, 2nd, and 3rd switching elements 
each other connected to the serial between the DC power supplies from which an electrical- 
potential-difference value differs, the output terminal connected with said 1st [ the ] at the node 
of the 2nd switching element, and two or more switching elements which are connected to said 
3rd switching element and juxtaposition, and are operated by other signals for output circuit 
actuation. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the output circuit which is used for an output 

circuit, for example, semiconductor memory, and oppresses an output ringing. 

[0002] 

[Description of the Prior Art] Drawing 3 is the circuit diagram showing the conventional output 
circuit. Such an output circuit is used for the intersection of for example, line Rhine and train 
Rhine as an output circuit of the semiconductor memory which has the memory cell array by 
which the memory cell has been arranged in the shape of a matrix. In drawing, 1 is the MOS 
transistor of the 1st switching element, for example, n mold, the drain is connected to DC power 
supply Vcc, and it connects with the memory cell (not shown) which the gate mentioned above, 
and the source is connected to the output terminal Ql 1. 2 is the MOS transistor of the 2nd 
switching element arrow flare n mold connected with the 1st transistor 1 at the serial, the drain is 
connected to an output terminal Ql 1, and the gate is connected to a memory cell through an 
inverter 3, and the source is connected to other DC power supplies Vss. 

[0003] Next, actuation is explained. In outputting the "H (yes)" level signal to an output terminal 
Ql 1 in response to the signal FSI1 1 from a corresponding memory cell, a signal FSI1 1 is set to 
"H" level. The 1st transistor 1 serves as ON, an electrical potential difference is supplied by this 
from Vcc, and "H" level signal is outputted to an output terminal Ql 1. However, since a signal 
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FSIl 1 is reversed by the signal EFSI1 1 of "L (low)" level with an inverter 3, the 2nd transistor 2 
is off****. 

[0004] In outputting the "L" level signal to an output terminal Ql 1, when a signal FSIl 1 is set to 
M L" level, a signal EFSI1 1 is set to "H" level The 2nd transistor 2 serves as ON, the electrical 
potential difference of an output terminal Ql 1 falls out to Vss, and the "L" level signal is 
outputted to an output terminal Ql 1 by this. In addition, the 1st transistor 1 is off in this case. 
[0005] As a trouble of the output circuit of semiconductor memory of having the semiconductor 
memory, i.e., eight pieces, 16 pieces, and that output terminal, formed into many output 
terminals, it has the influence of the noise between output terminals. Drawing 4 is the wave form 
chart showing an example of an output wave in all the output terminals and one output terminal 
in the output circuit of the semiconductor memory formed into many output terminals. For 
example, when an output changes from H" level to " M L" level, the case (a broken line shows) 
where only the output of one output terminal changes differs in the rate converged on "L" level 
from the case (a continuous line shows) where the output of all output terminals changes. Even if 
it is going to draw out an electrical potential difference at once, Vss level comes floating, and 
since Vss of an output is common to each output terminal when the output of all output terminals 
changes from H" level to coincidence at m, L" level, before drawing out completely, it will take 
time amount, moreover, the output of only one output terminal — " — since it becomes easy to 
draw out an electrical potential difference to Vss in changing from H" level to "L" level (in this 
case, Vss level — coming floating — not shown since it is very small), delay of a lifting and the 
access time will be caused for output ringings, such as reflection. 
[0006] 

[Problem(s) to be Solved by the Invention] Since the conventional output circuit was constituted 
as mentioned above, it had troubles, such as lifting-coming to be easy of the output ringing by 
the combination of an output terminal, in the output circuit formed into many output terminals. 
[0007] This invention was made in order to solve such a trouble, and it aims at obtaining the 
output circuit which can oppress an output ringing. 
[0008] 

[Means for Solving the Problem] The output circuit concerning claim 1 of this invention prepares 
the 1st, 2nd, and 3rd switching elements each other connected to the serial between the DC 
power supplies from which an electrical-potential-difference value differs, and the output 
terminal connected with said 1st [ the ] at the node of the 2nd switching element. Moreover, it 
connects with the 3rd switching element and juxtaposition, and the output circuit concerning 
claim 2 of this invention prepares two or more switching elements operated by other signals for 
output circuit actuation. 
[0009] 

[Function] In this invention, falling to mf L fl level consists of FT level slowly by resistance of the 
3rd switching element, and a ringing is oppressed. Moreover, since two or more switching 
elements increase the system way drawn out to Vss, it makes it possible it not only to oppress an 
output ringing, but to draw out on "L" level by short time amount. 
[0010] 

[Example] Example 1. drawing 1 is the circuit diagram showing one example of this invention. 
In drawing, 1-3, and Ql 1, Vcc and Vss are completely the same as the thing explaining drawing 
3 . 4 is the MOS transistor of the 3rd switching element arrow flare n mold connected with the 
2nd transistor 2 at the serial, the drain is connected to the source of the 2nd transistor 2, and the 
gate is connected to a memory cell through an inverter 3, and the source is connected to Vss. 4-1, 
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4-2, and 4-3 are two or more switching elements, for example, the MOS transistor of n mold, 
turned ON, respectively by the signals IFSI12, EFSI21, and IFSI22 which turn ON the 2nd 
transistor 2 which was connected to the 3rd transistor 4 and juxtaposition and was connected to 
other matrix-like output terminals Q12, Q21, and Q22 (not shown), respectively. 
[001 1] Next, actuation is explained. Since the 3rd transistor 4 was connected with the 2nd 
transistor 2 between Vss(es) and the resistance increased when one output terminal, Ql 1 [for 
example, ], changed from the condition which has all the output terminals Ql 1, Q12, Q21, and 
Q22 in "H" level to "L" level, as compared with the conventional output circuit, falling to " ,f L" 
level consists of H" level slowly. For this reason, the output ringing by reflection etc. can be 
oppressed. 

[0012] Moreover, since the 3rd transistor 4 and two or more transistors 4-1 to 4-3 connected to 
juxtaposition increased the system way which draws out the electrical potential difference of an 
output terminal Ql 1 to Vss when all output terminals changed from H" level to coincidence at 
f '"L" level, it is set to "L" level by time amount shorter than the conventional output circuit. 
[0013] Drawing 2 is the output wave form chart of one example of this invention. As mentioned 
above, it turns out that the rate in case the output of all output terminals changes to coincidence 
at " M L" level from H" level, and the rate in case the output of only one output terminal changes 
from H" level to '" ! L M level are almost the same. 

[0014] Although the MOS transistor of n mold was used in the example 2. example 1 as 
switching elements 1, 2, and 4 and 4-1 to 4-3, if the polarity of DC power supply or a signal is 
made reverse, the MOS transistor of P type can also be used. 

[0015] Example 3. and also a switching element may use a thyristor etc., without restricting to a 

transistor. 

[0016] 

[Effect of the Invention] As mentioned above, since invention of claim 1 is equipped with the 
1st, 2nd, and 3rd switching elements each other connected to the serial between the DC power 
supplies from which an electrical-potential-difference value differs, and the output terminal 
connected with said 1st [ the ] at the node of the 2nd switching element, it does so the 
effectiveness that the output ringing by the combination of two or more output terminals can be 
oppressed. In addition, since invention of claim 2 is equipped with two or more switching 
elements which are connected to the 3rd switching element and juxtaposition and are operated by 
other signals for output circuit actuation, it can be drawn out on "L" level by time amount shorter 
than before, and does so the effectiveness that delay of access is also cancelable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the circuit diagram showing one example of this invention. 

[Drawing 21 It is the wave form chart for explanation of operation of one example of this 

invention. 

[Drawing 31 It is the circuit diagram showing the conventional output circuit. 

[Drawing 4] It is the wave form chart for explanation of operation of the conventional output 

circuit. 

[Description of Notations] 

1 1st Switching Element 

2 2nd Switching Element 
4 3rd Switching Element 

4-1 to 4-3 Two or more switching elements 
Ql 1 Output terminal 
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(54) OUTPUT CIRCUIT 

(57)Abstract: 

PURPOSE: To obtain an output circuit suppressing output ringing by 
providing 1st~3rd switching elements connected in series between 
DC power supplies having different voltages to the circuit and 
providing an output terminal to a connecting point between the 1st 
and 2nd switching elements. 

CONSTITUTION: N-channel MOS transistors(TRs) 4-1, 4-2... are 
switching elements which are connected in parallel with a 3rd TR4 
and turned on respectively by signals IFSI12, IFSI21, IFSI22 turning on 
a 2nd TR2 connecting respectively to other output terminals Q12, 
Q21 f Q22 in a matrix shape. When one output terminal Q1 1 only 
changes to an L level from the state that all output terminals Q1 1, 
Q12, Q21, Q22 are at an H level, the TR 4 is connected between the 
TR 2 and a DC power supply VSS, the resistance is increased and 
the falling slows down. Thus, output ringing due to reflection or the 
like is suppressed. Furthermore, when all the terminals change from H 
to L level, since number of paths to extract the voltage at the output 
terminal Q1 1 to the voltage VSS by the TRs 4-1-4-3 connected in 
parallel with the TR 4 is increased, the output terminals go to an L 
level in a shorter time. 
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